TEMPERATURE DEPENDENCE OF THE THERMAL EXPANSION COEFFICIENT, BULK MODULUS AND MAGNETIC GRUENEISEN CONSTANT OF NICKEL NEAR THE CURIE POINT

T. Faisst
To cite this version:
T. Faisst. To obtain the correct critical magnetic contribution of the linear thermal expansion coefficient a, the noncritical part has to be subtracted from the measured expansion coefficient. The noncritical part, which is an extrapolation from the high temperature paramagnetic region to the region near the phase transition, was taken from the measurement of Kollie [3] . The critical contribution to the linear thermal expansion is plotted in figure l a and the data were fitted to a power law (for explanation see Tab. I)
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The data were fitted with the constraint cr-= a+ to obey the scaling relation. Ahlers and Kornblit [ll] pointed out that certain constraints are necessary to get reasonable results. The results are compared with theory [12] and with the measurements of Kollie [3] in table I. Good agreement is found although Kollie used a polycrystal.
The isothermal bulk modulus BT is defined as 
Kollie
This work Theory with the lattice constant a. To determine the bulk modulus, the change of the lattice constant due to a hydrostatic pressure increase from 1 to 100 bar was measured. Figure l b shows the bulk modulus in the vicinity of the phase transition. Although the relative uncertainties are large, BT is significantly larger below Tc than above. Near the critical point the bulk modulus shows a cusplike behavior in contrast to theoretical calculations [14] which predict a softening at the phase transition. The pressure dependence of the Curie temperature can be expressed by BT =-V (g), (2) . It should be emphasized that dT,/dp do not depend on the bulk modulus as it can be seen from the second expression of equation (4). Leger et al. [17] 
